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IOw’clill[:  Iifc-cycle cosls w}lilc  illclcasill~,  sc-icl[-

[ific ICI III IIS. Iircaktlllc)up,ll tccllllolo[[im  SCICCIC(I

flolII [lIc cxis[ili~, “l)i]xliIm” tlIal is foIIIIc(l  l)y a]I(l

[lows l} IlmlfI,lI (111 IC]I[ tcclIIIolo[:y” ])[o~,iallls of

NASA, otl IcI p,(wc  II~IIIcIIt ap,cl)cics, ~loIll)Iofit  it[-

s[i[~t[iolls, arI(] aca(lctnia  will l)c (Icvclojx(l  i])

l)aIl]]cIslli])  a[noll~,  [IICSC ol~,allizatiolls. C.litic:il

[Ccllllolop,ics will bc vali(la[c(l [hIouf:lI (Icdic-sled

s~)accflip,ll[s  so ll~at [u[uIc  .Scicllcc  Itiliwiolb call

take a(lval)[a~,c  o{ tlIcw {cclll)olo~,ics wri[lloul  l]av

i]l~ to avmmc IIIC tisks illllc]c[li  ill tlwi[ fils[  USC.

III a(l(litim]  to (lcvclo])i]l{:  and validatill~, key CII-

aldill~, tcclll]ologics,  Nh41’  will piolwc~ IICW ways

of lmllllclill~,  aIIIOIIII, ildus[]y,  llolll)lofi[ ot~,atli.

za[ioIls, aca(lcl[lic iltsli[uticnls,  a?l(l h’ASA a~i(]

o[}IcI p,ovcr IIrIIeIIl agct]cics  l)y dcvclo])i]ifi  all(l

illl])lctllcll[illy,  illlm’alive lnallappncli(  ])la([i(cs.

‘1 IIis WIII a(l\~al\cc tllc  co]n]x[i[ivc  c(l~,c 0[ llIc

I]alioll’s  }lip,ll-tcchlmlq,y  o]p,~llizatiolls as wc

III()\JC i]lto tlIc 2 ls~ ccl Ilu Iy.

Nh41’  IS trill?, illl])lclllml[d ill ]Jal(]lcls}lil)  al[lo]l~,

NA5A’s oflicc of S)):icc  Scict]cc, ()[[icc  of hfiwiml

to l]latlct  ]aItll, atl(l O[iiw of S])acc  Access atl(l

“1 ccl IIIolop,y,”  aII(l is Illailagc(l by [IIc]c(  l’lo])ul-

sioft 1 alx)talory  (]}’1 ) of llIc (:;alifo~jlia IIls[ilu[e  0(

‘1 cclIIIolo/,y,  ScvcIal  CNIICI  NASA ficl(l CCIIICIS  alc

])a[[i(-i]m[ill~, i~l IIIC ]Jlop,lam as vali(laliotl-[  lip]l[

illllklllcll[cls all(l/o]  as lccl Inolop,y ])t(wi(lcls,

~io(l(lal(l S]mce lfi~,ll(  <CIIICI ill ~)alliculal will

Coll[lit)u[c  si~,[li[icall[ly ill llm dcvclo]m  IclI[ ali(l

cxccu(i(nt  of (lIc lal[h .scicr[(c  [cc}lllc)lc)fiy  -vali(la-

Iiotl  flip,llls.

S(:II N III I(. ];XI’I [)IWI  ION IN “II II NI XI ~:1 N1{JIO’

A I I cssclltial  CICIIICII[  of IIIC Nh41’  tccllllolo~,)’-\’ali-”

(Ia[i(nl ])locess  is a clcal ull(lcls(all(litlfi  of [lIc elI-

visiorlc(] IIio(lc of cat I yill~  011[ .=xic]]tific

Cxldo]ali(n] ill [}m IIcx[ cclltuly. I)ulillg llIc 2(X11

mIluIy, s~)ccifically  ill tlIc 1960s aII(l 197(k,

NASA’L, slx~(c s(icllcc  ])I(J~:IiiIII  f(xwx(l ])1 i]lla]ily

olI (lc\clo])illp,  al](l illl])lclIlclitiIl~, solilary I(JNIIC

cx])lol(ls  i]] \vlli(ll clccLloIIIcs w’c Ic I[laillly (Iis

CICIC-:  oIII]x)srd IMW(l.  As a sl)acccrti[[’s fltrtc[iotl

alily  iftcrcmc(l,  so di(i ils lIul  IIlm of m]n]mlerlls

Sillcc [li~lclc-c[)llt})(~llclll  lcli:il)ili[y  was lillli[c(l,

lcduli,lanc-y was uwd  10 allow tlIc lnulliycat

fll[:ll[s  10 la<( [llcir  tt(~~li]v(i lifc[illlc.  Si7c, wci~)l(,

]mvcI,  (lcsip,I  I, (lcvcloI)lIIc  IIl, arl(l cos[ all p,rcw

a(cor(iillj:ly  Willl  lfIc s~nccclaft’s itlcrca<illp, caln-

I)ilitic. Rour[(l-lt i]) (C)rttltttlrlicalic)tls  Iillics  di(-

lalcd I))c ]lalllrc all(l m}mllsi(nl  of (n)tmard

auLOIl)iIly  atl(l t}Ic lylx.s of fault ])to[cctioll  all(i

co] IC( [ion. Sill(”c Ia(trl(llvclliclc  ca])al)ility was

vcIy lli~,li, laull(lllllf:  l}Icw  sl)accctaf[  - w’lliclr

wcifjlcd  [II(uK+II(ls 01 kilop,tallls - \va$ W(’1 I

w’i(lliil  our Ill(al Is. WIIII  [Ialls]ml[a[iol] ability to

vi<it (I[llcr ]Jarw[<  w’(11  irr lrard, il tmalrw (0s[ ef

fc(li\L  [o Ily 10 l]mxilllizc  t}Ic Scicllcc ]cluI II fto~n

cacll  )Iliwio]l, silwc slmecra[(  WCIC laullcllcd  irl

frcqull[ly. “Ilii<, III (UIII, Icd [() [IIC (lcvc1O])IIICII[

Of sl).:cc(  [aft willl  (ajml)ililics  of cxecu[illp, 2001

lIIotc .sclcl  Icr cxl)crllllcllls.  101 Cxalrll)lc, [lIc l)ktlI

clary cx])lc)latiorl  pro~rarl[, \vi[~r i[~ ir, i(ial f(~(~]s

()]I l(mltlaiswtl(c  311(1  ])lclilr-ril)ary  cl]ala(lcliza

li(n] I If IIIC solal sysLc III, IIas scIIl (N1[ sitlp)c ot

dual <I)accc]df(  tt’i[}l  COIII1)lCX COl II])lCII-rCIIl  S of itl-

S1111111(’111S (() {:#(]lCl [llll(]al[”lCl  l(i3] Ill fol[lla[loll”

alml]~ ])lallclaly  sill laws, a(l[los]dmcs,  lIIa~,IIcto

S))IICI C,, qq[clli[cs, lill~,s,  aIId llIe irl(cll)lalw[aly

cllvitolllllclll.

(.orllitiuc(l  usc of il)(livi(lual  01 dual q)acccraf[  [o

CX])i~ll(l  OLII Cx[dolaliotl” flml[icIs  is s[ill  CX]WCIC(I

[0 lx arl irnlmr~art[ clcrncrt[ of I}tc S]MCC .scicrtcc

])~(){ra]r-r  of lIIC IIIIIIIC. As[~ollo]lrc]s”  will usc i]l(li

vi(lllal  s])acccldfl  [o colr[illuc  olmlva[imls  iIl all

Iep,it)l]s 0[ lIIC clc((rolllap,[kclic  s]Jc(lIuIIl;  s]mc

])llylicis[s  wfIll  clII])l(y  individual s])accclaf[ 10

s[ll(iy [lIc Tc\lx)lIw  of [lIc Ia][ll’s :ill IIos])l Icrc 10

sola I ladia[ivc  o(l[ljtI[; I)larlc[aty scicrl[is[s will llsC



ilidivi(lual slnccoaf[ [o CXIJ1OIC l’lu[o, tlIc Kuilxl

licll, aII(l (lie Illlivcl.sc lxy(>lI(!. IIl(livi(lual  slmcc-

(Iafl call also IK’ 11X(1 [0 CllaIil(LCli2C  [IIC S111  [WC

of Mcrcu Iy aIId 10 sIudy aII(l Inollimt the OLIICI

plallcls  all(l tllciI satcllilcs. ‘llIIcnlgll a .Sclics  of ill

(Iividllal  Iamwllcs,  illdivi(lual s])accclaft call also

be used 10 slltvcy  Inul(i])lc  as[ctoi(ls  ald colIIc[s

ald 10 ]novide  saIII]dcs  fIoln  a lall~,c of ~msildc

ol)jccls mrgctc(l  fot study.

As wc a])])toacll tlIc ? 1 S( CCIItLIIy, lICIWCVCI, LIIC

na[i(nl>s fiscal cnvilolllnclll,  our tcc]llldop,ical  (a

])al)ili[ics,  a]](l cml tclativc ]nalllIity in (cIIIls  of

uldcIs[aldill~  I’a]tli all(l [he s(JaI sys[cIII  all

]millt [0 a IICW ~mla(lig[t~:  OIIC [Ila[ ca))ilali7cs olI

IICW IcclllloloF,ics  10 cna})lc  frc(]ucIl[ laullcllcs  of

l(nv-nlass, low-cost s])accc[a[t, cacll  0[ w~lli(ll a(l -

(l Icsscs a focused .scl of sciclllific  qucstimls.

NASA cl~visi(u]s  [he dc])loylncllt  of multi])lc

slncccraf~  to ana]yzc IIIC more (Iylla]t]ic  sys[cms

all(l ]) Ioccsscs iIl mlI solar sys[c III ald bcy(m(l.

Sillp,lc-]will[  Incasulctnc]l[s  will t)c ilisuf{icicllt  10

a(l(llcss quc~[iol]s collcctl~i]lp, cmn])lm,  (Iyilmnic

systc]ns;  tlIcsc questions would  }Ksl be a]lswcrc(l

II II OIIFJI tilnc-collclatc(l  lncamlclncll[s  a[ ttlu-

ti])lc loca[imls. lor cxam])lc, ill mil]~jus[ a sill~)c
s])accc[a[(, i[ is i]ll]mssil)lc  [0 (Iisccl[l wi[}l  suffi-

cient accuracy tlIc cxtcIIt 10 vdlich sola] tidal ac-

[ivi[y affccls changes ill ]dallc(ary atlnos]JwIic

slruc[ures. “1’lIc scicllcc cmnmutli(y  has fol solIIc

tilm su])]mILcd IIIC ccmcclN  of mill:, ]Ictworks  of

Ialdcts to cxamille il)[ctiot ]Jallclaty  dyllalnics

and s[Iuc[ulcs  as a recalls of dc[c]lnillill~,  IIIC si7c

aIl(l lla[uIc  of ]JalIc[aIy  mtcs  all(l gcolop,ic  activi-

ties. Ccms(cllatimls  of s])acccla[[ Inay ptovc 10 be

tlIc IIIOS[ cm-effective way 10 ~ct t}Ic ccmlIHclIclI  -

sivc illfollnaliol)  IIccdcd [O (lctcllnillc solar \’illi-

ahility  all(l its effects 01] lallh, in OI(lCI  10 [LIIll Icl

i]]vcsti~alc p)obal  chatlgc and IIatuIal  hazalds.

‘1 w’o (xaln])lcs of oxiliti[: 2 ls[-cctl[llty  Illissiol}s

[Ilat \’,rill I)c c]lal)lc(l })y NM I)’s lcclltlolofi)’-~?alicia”

Iiotl  lli~llls alL (OIIIC[ .viIII])lc Ictu III ]nissi(~Ils  all(i

cx(radal ]JaIwta Iy il[la[~illp,  lllissiotls.  C: OIIIC1

.Saln])lc  lc[ut II Illissi(ltls  for[Il a catc~,ory  of lligll-

I)liollly  tnissiolls  t}Ia[ alc focused olI (1111  solal

syslc  IIl, ~,Iould w’il}lill llIc u]lifyillg [} ICIIIC of

“out [’lallctaly  Ncip,lllmt s.” <llata((cIi2a[ioll of

tlIc ~)rilllilivc  lna[cIials  0[ w’}[icll C(HIICtS alc COIII

Im.sc(i  will slIc(l lip,ll[ 011 [IIC oIi~,il] all(l cvolu[iml

Of [}IC solal  sys[cln. “1 lIc cllvisiollc(l  missio]l iltl-

~)lclllflllalioll ilicllldcs tlIc Sclecti(nl  of al I a])])lo

~,tia~[ lall(lill[! si[c [ollow~ill~,  all oll)ital  sutwy,

ill silll s[u(ly, sclccliml  all(l collcc~i(nl of local

.samj)lcs, all(l lcllIIII of .saIll])lcs to lalLll llIIou[;lI

dIre(l allIlos])llclic  cl Itty. “ll Ic scc(md  [y[)c oflnis

sioll all cx[]awla]  ])lallctaly  ilmp,ill~, ]nissloll

w’111 cx])loIc [lIc Il]livclsc  usillp,  a flee-flyill~, ill

tcl[clmnctel:  a c(mstclla[ioll  of s])accclaf[ ca])al)lc

0[ illldr,illp, cx[rmola~ ])lallcts. SUC-ll a cmlstcllatiml

(cml(i (Ic[cct ~altll-  Iikc pla Ilcts all(l SIIOU1(l ]JI(P

vidc ]rlfollIla[ioll  (lalifyillf~  tllc Olip,itl all(l c\~olll

tioll of ]Jallclaly  systcl IIs itl [:cllctal.

“]’111  N] Wh411 I I NNl(Jh4]’lKX>l:Ah41’I A N

lulfillill~  this vision for [lIc flltutc will lcqullc

IICW (a])abi]itics  10 Icducc tlIc ems 0[ (Icvclo])

ll-ICIl[, laullcll,  and o]wra[ic~lls;  [0 illc]casc lnissio]l

[tcqlletlcy;  all(l [o cll}lallcc  scictllific-  obscrvillp,

all(l (ia[a-ga~llcrill~,  ca~)al)ililics.  Capable

]l-licI(q)accclaft  wit)]  II]itlia(urizc(l  iuslIm]ncnLs

will l)c callc(l [et, wi[ll a lnovc lowald  use of

smallcT,  less cos[ly Iaunc]l vehicles. Also, stloI[cl

fligflt  tilnes atI(l “irllclli/,ctlt”  fli#l( systcins  will be

Icqu Ircd ill oI(lcI  to reduce  IIIC IIUII~lm of ]mplc

I)cc(II.L(I to o])cIa[c ouI s~)acccrfifl, “i II T(NICII a .sc -

]ics (If lcc]ltlolo~,y-(]ri\fcIl”  l[lissioIIs, NMI’  will ljIo

vidc at I oldctly tlatlsilioll to this llcw’  l)ara(llp,ln



by ffi@L validating, l}Imc  lcclnlolo~,ies IIlal con-

tribute mm sip}] ifical]lly to cstatdisllmm)[ of (hc

paradigm.

‘I”lw basic ]dan is Iclalivcly  siln])lc  all(l sLIaig]l[fol

wa~(l: NM1’ will fils[  identify  sllo]lmninp,s  ill

culIcn[ lccllllology  [hat ptcvct I[ us froln ilrlmcdi-

atcly canying  ml[ our vision of Scicll[ific cxplola-

ticm. Brcakthroup,l}  [cchnologics p~ovi(litlp,

affcmfab]c solutions will then be sough~ froln lhc

[cchnology community, an(l [hose lha[ ale found

[0 mosl sip,[li(icantly  Cotltlilmte  [0 acllicvillp, our

coal of f]-cquctlt laul]cllcs  of exci[illg,  a[fmdal)lc

space ald Iiar[h  .scim~cc  missions will I)c .Sclc(lcd

as Iligh-pl io~ i[y call(li(latcs foI dCvClOplllCllt  arid

vali(lali(m.

“]’111  NI W MII1 I NNIIJM

S~:II rw.t.  WORKING GKXJ}’

A Ncw Millcllnium  Scic]lcc  Workinp, GToup

(SWG) has IJCCII cl]allctcd  10 llcl]) l}ic prop, [am

botlI  in dcvclopinc  a vision of scictltific  cx]Jlora-

tion in the next ccII[uIy  and in i(lctl[ifyillp,  [hc ca-

pabilities Icquirc(l  (0 fulfill this visio~l. “1 lic SWCi

has lis[c(l [Ilc kcy scicl]tific  cllallctlp,cs faciI]g [lie

space an(l l,ar[ll .scicnccs corrrlnuni[y  as WC ctl[er

the ncx[ ccn[uty,  cmphasi7inp, tho.sc challcnp,cs

lha( alc ])atliculatly  amenable to solulimis  mi~lp,

small, capaljle spaccctaf[. ‘J lIc SW(; IIas also

hclpd iu catalo~ill:,  IIIC kilds of lnissiotis  wc cau

cxpcc[  to ny in dw posl-?OOO  cra LIlat migh[  a(l-

drcss [hc.se .Sciclllific challcngcs, wllilc wolkinp,

clmcly  with llIe NM]’ team [o evaluate whic]i  ca-

pabili[ics  the.sc missio]ls tcqtlirc,  aIld \]siIl~, this

itlfonnatioli  10 idenlify  a~l(l evaluate advalmd-

tcclmolop,y can(li(la(es tl]al  can provi(lc  these ca-

pabililics.

‘I”hc SWG is expcc[c(] [0 remain aclivc [Ilrough

lIIC dura[im  of IIIC Ncw Millcnlliuln  }’logra~[]  to

ensure (ha[ [IIC pIogr-am slays focmcd cm ac}]icv-

in~, our scientific \’isloll  of cxplotatiml  foI llIc

ncx[ c[mtury.

$}1 I.C:l  IN(>  ‘1 1 (.1 IN(N (X,l[:\  1 ()}<  ]’1 1[;11’1S

NM]’ will cmlhasizc  [c(l]]lolo~ics  that sigrlifi-

catl[ly contrilm[c  101 cducill~, lIIC cos[s, iI]cIca+lly,

tlIc fr(qwnlcy,  ald cllllancing  [he scicl]tific  ca])a

t)ili[y  of fu[lllc scictlcc lrlissimls. It will spcmsol

Icvolllticmary  lccl IImlo[;y a(lvat]ccs  tha[ of fct si~,-

nificallt  new op])ol([llli[ics for fu[utc  rnissicms

bm }vllich  have tIa(liliotlally  bccII difficult to in-

corporate inlo .scicIrcc  lrlissicms  bccausc of LIIC ill

lIctcII[ly high risk awxia[cd wi[ll dcvclopiIlp,,

qualilyinp,,  a]id valid atirlp, IIeW tcchllolo?,ies.

Itlitial cvalua(io]i of [lIc capal)ilitics  rcquirc(l  [0

ac-~licvc  o[lr  Scictt[ifi(  vision has ill(iica[c(l  a IIcc(l

(o fo( us oIi SC VCI:I1 kcy [ccl II Iolo[I,y areas. ‘I IICSC

arc:

Au[cnmny: ‘1 cclrtlolor,ics suplx)I[inp,  ~c\’olutiotlary

a(lvallces  ill autolmIlious  s[laccctaft ol~cra[iorls.

Mi(l(dccttrmic  .fys[ctns: ‘1 cchnolo~ics  suppoI~ill[’,

tcvolulimlaly  a(lvanccs  ill lrlicrc}clcc[l oIrics  ill

lli~ll[  cmrl]mtill~,  co]nlllarl(l  aIl(l data IIall(llillp,,

y,ui(1211cc  atl(l tlavify[ioll, and power subsys[clns

lns[~ II JIMIIIS  and h4icr(jclcc[tori]  cc}]aIlical  Sys[fms

(h4f,L4S):  ‘Iccllmlop,ies  suppot[il]g  lcvolu(imla~ y

a(lvallccs ill ll]iclc)ill<tlll]ilcl-it<, mitlia{uri7c(l  ill-

SJIUIIICIIIS, IIovcl itls[t  umcnt designs, and ill[cr-

fcto]octIic  sys[cIIIs,  usin~ MIIMS advances wlleIc

ap]]lo])Iialc.

(;o?~]rtlllr]i(a[iolls  Syslms: ‘1 ccllIlr310p,ics suppoIlinp,

rcvolu[ioIlaly  a(lvallccs it] llalIsmi[tcIs, alr]]Jifi-

crs, lcccivcIs, all[cll]las,  switcllcs, all(l tlatlstnis-

siml lillcs,  wi~ll frequencies rallgillg  from

tta(litimal 1<1’ l)an(ls (S, X, Ka) and l)cyoIId, to

optit.al wavclcnfylls.

A40(luh7r  and h4ulliJut]c(iord  Sys[ems:  “1 ccllnolop,ics

sul)lmr[inp, rcvolutiol]aty  a(lvallce ill a IIumlml  of

4



areas includillp,,  bu[ IIOt limitc(l [0, s[ruc(ural,

mccbaltislns, tllcI[nal  coll[rol, atl(l l)topulsion.

lntcfyaled  PIO(lIICI IMwelopmetll  ‘l-calns (11’1}”1”s)

Ilavc bcctI [oIIIlc(l  [0 i(lctltify  a(lvallce(l-tecllllol-

ogy caudidatcs  CU] [clltly  WNICI devclo~nneill  ill

the-se key atcas. II]i[ially, [be ll’l)-l”s alc bcillp, co

led by a technology cxpc~( fron] JI’1. a]](l all cx-

]JCT 1 frotn al~o(llcl NASA cclltcr.  lII(IUSLI y,

academia, NASA and o[ber govertln~e~lt agcncics,

ald I:c)llprofit  otgal]iza(ions arc all cx[mlcd to

])allici])a[e  as 11’1>-1”  lncmlwrs.  Solicila[iotls  fo]-

tcam participation will be issued ])el io(lically

tlil-oughoul  [be duration  of tl~e ptoctan].

“1 he ll’l~-l’s will cs[ablidl  and nlailltain  “toad

maps” - phased tccl~t~olop,y-clcvelo~  >tl]cll[  plalis

nce(lcd 10 acl]icvc required capabilities - for

cacb key Iccbnology a]ca. ‘1’bc teams will dc[cr-

]nillc  costs associatc(l  wi[ll a(lva]lcill~  cacll lccll-

Ilology [o tbe point wbcre  i[ can bc flight

validated. ‘1’he 11’1)”1’s (or cerlain sLlb.sc[s of [line

tealns) are cx]~c(cd 10 facilitate ll)c [illal  develop

tncl)[ 0[ tllc  tccbl)ologies  de[crmind [0 be of

Inos[ benefit toward achieving NM]’ objectives,

and infuse lhcm il)to llIC validatim) fligtlts.

IIx NI II Icx3  ION 01
- 
QNIXIJA-I  t.

NMI’MIWONSI:IS

‘l”bc NMP A~cl]i[cctute I)cvelol)n~eIII “1’eain, usin~

J1’1’s I’tojec[  I)csi~t~ Cen[cr, is bc~,inniug to

cvalua[e callcli(law  n]ission -sets. Iach  Inissioti  scl

is conlpo.se(l  of three to four teclmology-valicla-

[ion flights cxpcc[d to take place bet wccn 1997

ald 2000; cacb flight is stI uctutd  to vali(la[e a

.sclcc[cd  suite of a(lvallccd  tccllnolop,ics. “1 IIC AI -

cbi[cc[utc  I)cvelopnc]]t  “1’cam, Ilsinc  tccllt]ology  -

dcvelo]nnc]]t  plan inputs froln Illc 11’1>”1”s, will

evaluate a rallgc of nlission set oplicms 10 dctcr -

minc [he cxlenl  to wbicb [bcy nwcI NM1’ ol)Jec-

lIVCS.

Wllil( [lIc ptilnaly  IILII [m.se of cacll ffi?,llt will bc

[0 validate a f,ivcll  suite of a(lvancc(] tcclit]olo~ics,

IIlc nlissiml  ilsclf  will IX (Icsifyled to be of scietl -

tific value an(l c)f suffic-ic]il colnplexi[y  so as to

fully rxcrcise  tlIc teC}lllOlO~ies  to ~wrfotm as lbey

WOU1(l in future Sci(ll[ific  missions. 1 itlkinc  tbc

~)rilllilry [Ccllllology c)bjcclivcs  with a .secondaty

sciclllific  objcclivc  Wrill assllrc  close an(l contin-

ued itlteraction  bclwccn [be technology develop

crs all(l tlic .scicll[ific cmnlnwlity  [Iltougbout  the

(Icsip,ll, dcvclopIIIe  II[, all(l o~)ctatio~is p]lases of

[be nlissions,  This is ctilical  to mmrillg  that,

once validated, IIIc tcc}lnologics will be readily

incol [)oratc(l  ill[o futule .Wicll[ific  lnissions.

NASA } headquarters will make tbc decision to

iIIocccd wit]) tlIc (lcvclo~)tIlcII[ of a s]~cific  mis-

sion .sc[, apply illf, a ]Iumber of metl-ics  in [heir

cvalu ttion. ‘1 lIcsc Illc[li(s  illcludc  assessing tllc

ovc1211  techllolop,y Iicllllcss  of the missiot] and its

scielll ific value, as well as [Ilc fu[ure commcrcial-

izati(l[l  polc~i[ial of tlIc (ccllllo]ogics.  A(l(li[ionally,

life-cycle cosl cmnllarisons - i.e., compat ing IIIC

cos[ (If missiotls clnldoyil]~  lIcw tccbnologies  vet -

Slls [Ilosc [}EI(  do 110[ - will be cs[ablidd [0

clcally  illustrate  [he lollg{cttn  bctlcfits  of [IIC pro-

gI am

1[ slI(Iul(l be Iloted t}la[ 1101  all [Ccllilologics will

rcc{uire flighl valid aliotli  since itl sotnc cases

~tcmII(i vali(latiml  will suffice, Also, all NMP

tecllIIology  vali(latiml  may take aclvamage of t~olI-

Nh41’ ffigll[  op~mr[ulli[ies wbcII  an appropriate

cq>portuni[y exists.

VAI l[)xI ON 1‘1 n I I “l’I-AMS

Aftm NASA 1 lca(lqualtcrs  deci(lcs to proceed

with  a given lnissiotl  .wl, }~ligll[ “1 ealns will be es

tabli+ed to iml)lcrllcllt each technology-vali(la-

tioll Iligh[.  I;acb lli~)l( “1’eam will inclu(lc

Incmt)crs ftoln ildu<tty, aca(lmnia, and ~overn  -

S
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mcnt - with industry anti acaclmia  participa-

tion being foxmally  solicited - am] will wotk

closely with the 11’1)’1’s  and [he NMI’ Arcllitectule

Dcvelopmnt  Team to design the technology-vali-

dation ftigbls  in a manner compatible with the

teclltlolop,y- rea(lilless  dates, launch -schedule, and

fLm(lin&

Jl)l. will use its Flight  System ‘1’es[hcd (l’S-l-) to

support mission devdopmcnt  as required. The

l’S-l’ allows the Flight Teams [0 rapidly evaluate

and lest new technologies by creating a virlual

(simulated) sl)acccraft  in which  system-level

evaluatioll  of components can be call  icd out very

early in tllc cfcvclopment  cycle. ]n a(l(li[ion  to

spacecraft bar(lwarc and software valicta[i  on, tbc

FS-l- also accommodates ground data system de-

velopment ald end-lo-end project simulation and

tcstin~. Ihlring spaccclaft dcvelopmenl,  (tesifyms

can brin~ one or wvcral  subsystems, or CVCII  an

entire small spacecraft, 10 the 15”1- for testinf,.

NI  W MII 11 NN1lJM  ]’ARI  NI.IFJ  111’S

innovative parlncrsbips  among in(lus[ty,  non-

profit organizations, academic imti[utions,  and

NASA and other govcmnmnt  agmcies a~c integral

to NMP’s success. Paltnets will he i]wolvcd  in ev-

et-y aspect of the proglam.  “l-hey will participate as

11’1)-1” members, identifying and providing break-

through technologies appropriate for NMI’ Lech-

nology-vali(la[ion  flights, and as Flight Team

rncmbcrs,  assunling a nlajor  role in developing

and fabricating con]ponents, subsystcnls, sys-

tcnls, and spacccra[l for the flight. Tt~ey will also

participate lbrougll the (luralion  of missiotl op-

erations an(l support  data processil]g. “1’tvxe  patt-

ncrsbips will crca[c an cnvironnwll[  conducive to

tbc transfer of technologies and expcrlisc 10 tbo.se

expeclcd to be tile ])l-inlary spaccc]aft pxovi(lcrs

of the fu(ure.

NMP expects to ca~Jitali7c on the exis[illg  NASA

Sn]all Dusiness  IIltl(walive  Re.sea~cli (S1111{) {)ro-

grarn  to focus small husit]ess lcclllmloRy  develol)-

nlcnt e[forls in su])]mrt of NMI’ objcciivcs.

Cotm-qucn[ly,  metrlbers of the S111  R pt ogram are

also expected to form partnerships within NM I’.

NMI’ partnelsbil)s  arc expcctd  to evolve over the

course of the plogralr~. New team nmnbcrs  will

be btougbt  on board as ticw tcclnlologics  ate

iclcntifid  and new validation missions are inlple-

men[c(l. A ‘C.oullcil”  will bc instituted to recon]-

tnen(i stratc~,ics  a[d activities to NMI’ that will

]naxilnize tllc bcllcfi[s  and cmnpctitive  advan-

tages of lhc.se pat[lwlsllips.

SLJMMARY

lnvcsting  in the New Millennium J’rogram  is in-

vcs[illg  ill the future. fulfilling tl)c vision of fu-

ture .scicntific  cx]iol  a~i(m depends on lww

capal)ilitics to reduce  costs of clevclopnwnl,

laun( b, and opelatiolls;  to itlcrease  missiml fre-

Clumcy;  and to cnhatm .scicntific-obse rving and

data gatberillg ca])abilitics. Stnallcr launch vc-

hiclcs and ca~)ablc  lnictos])acccraf[ all(l

]]licloitlstTLllrlellts  will be Iequire(l,  and fewer

pecq)le will l)e tmxled  fol operations bccauw  of

shoricr  flight li]nes and tllc usc of “itllelligcnt>’

flight syslellls IIavi]l[;  increased autonomy.

NASA’s visiol] for tlie 21 S( century is a ccm)pcl-

ling one, incorl)c)lating  access 10 new fronticw

ar](l f;rca[ly cxpandin~  our scientific unctcrstand-

ing. With nctwolks  of landers on Mars and Ve-

nus, clustcls of l)tol)es mapping planetary

ionmphcrcs  and ]na~lwtosphelcs, spacecraft re-

tut [Iit)g .sam])lcs froln astcloids and comc[s, ancl

constellations of sl)acectaf[ ])ecring  into neighbor-

ing solar sys[ems,  we will [ruly IX able to create a

virtual human pre.smcc  in space. ‘l-he concepts of

fleet \ of individual s[)acccraft, constellations, and

6



networks of spacecraft arc allowil~g  new misssion

approaches for dw f[lture to evolve. Wc need

multiple spacecraft LO go beyond  our initial solar

system reconnaissance and to more completely

characterize dynamic sysums in [Ile way wc ate

able to do on the surface of l;arih.

An accelcra[cd infusion of new, enabling tech-

nologies and new ways of doing business are in[e-

gral [o achieving [hese goals. ‘l-he Ncw

Millennium Program, wi[h its emphassis on s[ron?,

partnerships among government, academia, and

industry, and between [he science and [cchnology

communities, will provide an envirotunen[  con-

ducive to ]apicl [cchnology dcveloptnent ancl

flight validation. ‘1’hesc benefits, along with [he

substantial bcnefils  to the science cornmutlily,

herald new ways of doing business in the 21 SL

century.

Achrmvledgmcnt
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ogy,  under a con(ract with the Na(ional Aeronautics and
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